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[2, 6] [6] Banach
[2]
Rockafellar
1.1 (Rockafellar [18]). $H$ Hilbert $A$ $H$ $\{r_{n}\}$





(2) $A$ $\{x_{n}\}$ $A$
(1.1) $(I+r_{n}A)^{-1}$ $A$ 1.1
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(proximal point algorithm) $*$ 1 $\circ$
2





$E$ Banach $E^{*}$ $E$ $\Vert\cdot\Vert$ $E$ $E^{*}$
$\langle x,$ $x^{*}\rangle$ $x\in E$ $x^{*}\in E^{*}$ $\mathbb{N}$ $J$
$E$ (duality mapping) $x\in E$
$Jx=\{x^{*}\in E^{*} : \langle x, x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
(smooth) Banach (strictly convex) Banach




$\bullet$ $E$ $\searrow$ $J$ $E$ $E^{*}$
$J$ $J^{-1}$ $E^{*}$
$\bullet$ $E$ Gateaux $E$
$E$ $\phi:E\cross Earrow \mathbb{R}$ $x,$ $y\in E$
$\phi(x, y)=\Vert x\Vert^{2}-2\langle x, Jy\rangle+\Vert y\Vert^{2}$ (2.1)
$*$ 3 $C$ $E$ $x\in E$
$\phi(z, x)=\inf\{\phi(y, x):y\in C\}$
$*1$ 1. 1 $(I+r_{n}A)^{-1}$ $H$ $H$ 1 $\{x_{n}\}$ well-defined
$*2$ 1.1 $\{x_{n}\}$ [8]
$*3E$ Hilbert $J$ $\phi(x,y)=\Vert x-y\Vert^{2}$
70
$z\in C$ $z$ $Q_{C}(x)$ $Q_{C}$
$E$ $C$ (generalized projection) $*$ 4 [1, 12]
$A$ $E$ $E^{*}$ $\{(x, x^{*})\in E\cross E^{*}:x^{*}\in Ax\}$ $A$
$E$ $E^{*}$
$A$ $E$ $E^{*}$ $A\subset E\cross E^{*}$
$A\subset E\cross E^{*}$ (monotone operator)
$(x, x^{*}),$ $(y, y^{*})\in A$
$\langle x-y, x^{*}-y^{*}\rangle\geq 0$
$A\subset E\cross E^{*}$ (maximal)
$B\subset E\cross E^{*}$ $A\subset B$ $A=B$
$A\subset E\cross E^{*}$ $z\in E$ $0\in Az$ $z$
$A$ (zero point) $A$ $A$
$A^{-1}0$ $A^{-1}0=\{z\in E:0\in Az\}$ $A^{-1}0$
[22] $r>0$ $L_{r}=(J+rA)^{-1}J$ $L_{r}$ $A$
(resolvent) $E$ $E$




Banach $A\subset E\cross E^{*}$ $A$ $L_{r}$
$r>0$ $L_{r}=(J+rA)^{-1}J$
1.1 (1) Banach
3.1 ([10, 16]). $\{r_{n}\}$ $\inf_{n}r_{n}>0$ $E$
$\{x_{n}\}$ $x_{1}=x\in E$ $n\in \mathbb{N}$
$x_{n+1}=L_{r_{n}}x_{n}$ (3.1)
$*4E$ Hilbert (metric projection)
$*5$




3. 1 $\{x_{n}\}$ [10]
$\{x_{n}\}$ [16]
[6] 1.1
3.2. $\{r_{n}\}$ $\sum_{n=1}^{\infty}r_{n}=\infty$ $E$ $\{x_{n}\}$
$x_{1}=x\in E$ $n\in \mathbb{N}$ (3.1) $\{x$
$A^{-1}0\neq\emptyset$
3.2
3.3 ([6, Theorem 4.1]). $C$ $E$ $A\subset E\cross E^{*}$
$*$ 7
$D(A) \subset C\subset\bigcap_{r>0}J^{-1}R(J+rA)$ (3.2)
$*$ 8 $C$ $\{x_{n}\}$ $x_{1}=x\in C$ $n\in \mathbb{N}$
$\{\begin{array}{ll}y_{n} =L_{r_{n}}x_{n};x_{n+1} =Q_{C}J^{-1}[\alpha_{n}Jx_{n}+(1-\alpha_{n})Jy_{n}]\end{array}$
$*$9 $\{\alpha_{n}\}$ $[0,1]$ $\{r_{n}\}$ $\lim\sup_{n}\alpha_{n}<1$
$\sum_{n=1}^{\infty}r_{n=\infty}$ $\{x_{n}\}$ $A^{-1}0\neq\emptyset$
3.3 $A$ $\alpha_{n}\equiv 0$ 3.2 $*$ 10
3.3 ( )
3.4 ([6, Lemma 3.1]). $C$ $A$ 3.3
$x,$ $y\in C$ $r,$ $s>0$
$r\phi(L_{r}x, L_{s}y)+s\phi(L_{S}y, L_{r}x)+s\phi(L_{r}x, x)+r\phi(L_{s}y, y)\leq r\phi(L_{r}x, y)+s\phi(L_{S}y, x)$
$*6$
$L_{r_{n}}:Earrow E$ $\{x_{n}\}$ well-defined
$*7$
$A$
$*8$ $D(A)$ $A$ $D(A)=\{y\in E:Ay\neq\emptyset\}$ $R(J+rA)$ $J+rA$
$R(J+rA)= \bigcup_{y\in D(A)}(Jy+rAy)$
$*9$










4.1 ([13, Theorem 3.3]). $E$ Banach $\{r_{n}\}$
$\{\alpha_{n}\}$ $[0,1]$ $A\subset E\cross E^{*}$ $A^{-1}0\neq\emptyset,$ $r_{n}arrow\infty,$ $\alpha_{n}arrow 0$




4.2 ([2, Theorem 5.2]). $E$ G\^ateaux
Banach $\{r_{n}\}$ $\{\alpha_{n}\}$ $(0,1]$ $A\subset E\cross E^{*}$
$A^{-1}0\neq\emptyset,$ $\inf_{n}r_{n}>0,$ $\alpha_{n}arrow 0$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ $E$





$\bullet$ $\{\alpha_{n}\}$ 4. 1
$\bullet$ $\{r_{n}\}$ 4.2
4.2 [2]
4.3 ([2, Theorem 4.1]). $E$ G\^ateaux
Banach $C$ $E$ $\{S_{n}\}$ $C$ $E$
$F$ $\{S_{n}\}$ $\{\alpha_{n}\}$ (0,1] $F\neq\emptyset,$ $\alpha_{n}arrow 0$
$\sum_{n=1}^{\infty}\alpha_{n}=\infty$ $u$ $E$ $E$ $\{x_{n}\}$ $x_{1}\in E$ $n\in \mathbb{N}$
$x_{n+1}=Q_{C}J^{-1}(\alpha_{n}Ju+(1-\alpha_{n})JS_{n}x_{n})$
$\bullet$ $\{S_{n}\}$ (strongly relatively nonexpansive sequence)
$\bullet$ $\{S_{n}\}$ (Z)
$\{x_{n}\}$ QF $(u)$
4.2 $\{L_{r_{n}}\}$ $A^{-1}0$ $\{L_{r_{n}}\}$
(Z) 4.3 4.2
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